Background. Older persons reporting disability are more likely to report poor self-rated health, but little work has been done to assess the independent relationships of reported walking difficulty and measured walking performance with self-rated health. This study examines the associations of walking difficulty, walking speed, and age with self-rated health in older women.
ELF-RATED health is a global, widely used measure of health status. The increasing epidemiological evidence that it is both a strong predictor of mortality and future functioning and an important constituent of the quality of life has led researchers to examine the structure and predictors of self-rated health itself. It has been shown to capture a wide range of health-related phenomena, such as chronic diseases, symptoms, depression (1) , and even immunological processes (2) .
Several studies indicate that disability is one of the main aspects of health that people take into account in their selfratings. In this study, our focus is on the role of mobility in self-rated health. Problems in mobility increase rapidly with age, and they are a critical constituent of impaired function and functional dependence and a major predictor of subsequent institutionalization (3) (4) (5) (6) . The finding of Cress and colleagues (7) that walking speed was the strongest independent predictor of self-perceived physical function suggests the potential importance of gait with respect to selfrated health.
However, the effect of functional status in general and mobility in particular on self-rated health is poorly understood. There are two main reasons for this. First, most of the studies on the association of functioning and self-rated health have used summary indicators of activities of daily living and independent activities of daily living as measures of disability, without differentiating between dimensions of functioning. Second, in most of the studies on the predictors of self-rated health, both the predictors and potential confounders are all based on self report. Although moderate-tohigh correlations have been demonstrated between selfreported disability and measured physical performance (4, 8, 9) , it is possible that all self-reported health indicators are influenced by the same confounders or even a systematic reporting bias, either positive or negative, that is likely to increase the association between self-reported functioning and self-rated health. Depression is likely to influence self-rated health directly and to modify the way in which different conditions are reported (1, 10) , and it may also influence motivation in performance tests. Thus, to establish the relationship between mobility and self-rated health, measured performance indicators and reliable information on confounding factors such as chronic conditions and depression are needed. Until now there have been only a few studies that examined the association of objective measurements of health and functioning with self-rated health (11) (12) (13) (14) , and, to our knowledge, there have been no studies that focus specifically on the role of mobility.
The studies that cover an age range from young adulthood into early old age usually indicate deteriorating self ratings with age, but in older populations positive associations (15) and no association (13) between age and better self-rated health have also been reported. Interpretations of these findings are made on the basis of the sociological theories of Festinger (16) (18) , and others after him (19, 20) have suggested that awareness of the increasing likelihood of health problems with advancing age leads to decreasing aspiration level regarding health, and, thus, less and less is required for selfrated health to be assessed as "good."
Indirectly, this line of thinking suggests that, after adjusting for other indicators of health status, self-rated health in older populations should improve with age. [The theory does not, however, imply that the nonadjusted level of selfrated health in the overall population should improve with age, as Roberts (21) seems to assume.] There are several findings to support this theory (1, 13, 22) , but there are very few studies to test the hypothesis directly.
In this study, we used data from the Women's Health and Aging Study (WHAS), a study conducted by the Johns Hopkins Medical Institution and sponsored by the Epidemiology, Demography, and Biometry Program of the National Institute on Aging, to examine the effects of mobility and age on self-rated health in older women. In the WHAS study, a comprehensive medical examination and a wide array of performance tests were administered. Self-reported difficulty in walking was used as a measure of mobility in a representative screened population sample of older women and in the one third most disabled study sample. Measured maximal walking speed was available as a measure of functioning only in the disabled study sample. Our goal was to determine how walking problems and age influence selfrated health in these groups of older women. We hypothesized that (i) self-reported walking difficulty is independently associated with self-rated health in both a representative population and a disabled subgroup; (ii) measured walking speed is independently associated with self-rated health in a disabled population; (iii) higher age is associated with higher levels of self-rated health, when mobility and other dimensions of functioning and health status are taken into account; and (iv) age modifies the association between measures of walking and self-rated health.
This study was approved by the Johns Hopkins University Institutional Review Board. All participants signed an informed consent.
M ETHODS

Study Populations
The main objective of the WHAS is to examine the causes and course of disability in the one third most disabled older women living in the community. More detailed descriptions of the WHAS design, the study population, selection procedures, and the examinations have been published elsewhere (23) (24) (25) . In brief, an age-stratified random sample (65-74 years, 75-84 years, and 85 ϩ years), with oversampling of women aged 85 and older, was selected from Health Care Financing Administration Medicare files for 12 adjoining postal zip code areas in Baltimore City and Baltimore County. The sample totaled 6521 women, of whom 5316 were eligible for the screening interview. A total of 4137 women participated in the screening. In all, 3841 women personally completed the screening interview. We refer to this group as the screened population.
Among the screened population, 1409 met the eligibility criteria for the full WHAS examination. Criteria for study eligibility were scoring more than 17 on the Mini-Mental State Examination (MMSE) for cognitive function (26) and having difficulty or needing help from another person in tasks in two or more of the following functional domains: upper extremity abilities, mobility/exercise tolerance, higher functioning tasks of independent living, and basic self-care. Altogether, 1002 women agreed to study participation and completed the baseline interview and in-home clinical examination (25) . We refer to the one-third most disabled group as the study group.
Measures
The question on self-rated health read, "At the present time, would you say that your health is excellent, very good, good, fair, or poor?" In the analyses where the question was used as a dependent variable, the responses were combined into two categories: Category 1 (excellent, very good, and good) and Category 2 (fair and poor).
Difficulty in walking was assessed by asking, "By yourself, that is without help from another person or special equipment, do you have any difficulty in walking for a quarter of mile, that is about 2 or 3 blocks?" The possible answers were 1 ϭ no difficulty; 2 ϭ a little difficulty; 3 ϭ some difficulty; 4 ϭ a lot of difficulty; and 5 ϭ not able to walk one quarter mile.
In the study group, maximal walking speed was measured over a 4-m course. In the homes of 85 women, adequate space was not found, and the test was carried out on a 3-m course. After demonstration of the fast walk, participants started from a standing position and were told to walk as fast as possible. Timing began when the command was given. The use of aids (canes or walkers) was allowed for this test. The measure of fast walk speed was categorized as quartiles of the distribution of maximal walking speed (25%, 0.625 m/s; 50%, 0.889 m/s; and 75%, 1.143 m/s).
The test of repeated chair stands was performed using an armless, straight-back chair found in each participant's home. Participants were first asked to stand from a sitting position without using their arms. If they were able to perform this activity, they were then asked to stand up and sit five times as quickly as possible. The time to complete the entire task was recorded. A dichotomized variable was constructed by using the median time of those who were able to complete the test ( Յ 14.20 seconds vs Ͼ 14.20 seconds) as the cut point.
Grip strength was measured using a JAMAR hand dynamometer (Model BK7498; Fred Sammons, Inc., Burr Ridge, IL) in a sitting position with the wrist in a neutral position and the elbow flexed 90 Њ . Grip strength was measured three times for each hand. During testing the participant was strongly encouraged to use the greatest possible force. The highest measure in the stronger hand is reported here. A dichotomized value was constructed using the median strength of those who were able to complete the test ( Ͻ 20.0 kg vs Ն 20.0 kg) as the cut point.
For tests of standing balance, subjects were asked to maintain balance in three positions characterized by a progressive narrowing of the base of support: feet together (side-by-side position), the heel of one foot beside the big toe of another foot (semi-tandem position), and the heel of one foot in front and touching the toes of the other foot (tandem position). Women who were able to maintain balance for 10 seconds in one position were permitted to attempt the next, more difficult position. Here, two categories of balance were constructed, with the better balance defined as being able to maintain side-by-side stand for 10 seconds, semi-tandem stand for 10 seconds, and tandem stand for at least 1 second.
Visual acuity was measured as Snellen fractions classified as 20/40 or better and Ͻ 20/40, with the participant wearing her customary glasses. The participant was considered as hearing impaired if she had (i) a 40-dB loss at the 1000-or 2000-Hz frequency in both ears or (ii) a 40-dB loss at the 1000-and 2000-Hz frequencies in one ear.
The number of adjudicated diseases was calculated as the sum of 17 chronic conditions. They were ascertained with complex algorithms that used information from self reports, physical examination, current medications, physician questionnaire, and medical records (27) .
Cognitive status was assessed with a MMSE score of less than 26 or 26 or more. Mild or high levels of depressive symptoms was defined as scoring more than 10 on the Geriatric Depression Scale (GDS) (28) . Sociodemographic variables included years of education (8 years or less or more than 8 years) and race (black, white, and other; for our analyses race was combined as white and nonwhite).
Statistical Methods
The differences between the age groups in self-rated health, walking difficulty, and quartiles of walking speed were examined using chi-square tests for linear associations. Associations between potential predictors and selfrated health were determined by using chi-square tests for between-group differences. Logistic regression models were used to determine odds ratios (OR) and 95% confidence intervals (CI) for walking difficulty and walking speed and age group as predictors of fair or poor self-rated health, adjusted for other indicators of health, functioning, and sociodemographic status. Logistic regression models were also used to analyze the associations of walking difficulty and walking speed with self-rated health separately for the three 10-year age groups and the associations of age group with self-rated health for different levels of walking difficulty and different quartiles of walking speed, respectively.
R ESULTS
Self-Rated Health
In the screened population (Table 1) , self-rated health was significantly related to age, although the gradient was quite moderate. Among the participants aged 65 to 74 years, 75 to 84 years, and 85 years and older, the percentages of those reporting fair or poor self-rated health were 26.9, 31.0, and 35.5, respectively. In the study group (Table 1) , selfrated health was also related to age, but in the opposite direction. In this disabled group, the percentage of women with poor or fair self-rated health was highest among the 65-to 74-year-old subgroup (56.8%), slightly lower among those 75 to 84 years old (55.4%), and lowest in those aged 85 years or older (43.1%).
Self-Rated Health and Walking Difficulty in the Screened Population
Difficulty in walking for one quarter mile was strongly associated with age group in the population sample (Table  1) . From the youngest to the oldest age group in the screened population sample, the percentage of women without any difficulty in this task decreased from 72.2 to 42.5, and the percentage of those unable to walk one quarter mile increased from 6.4 to 30.5. A similar but less precipitous increase with age in inability to walk was seen for the study group.
The association of walking difficulty and age with selfrated health in the screened population was examined by using multiple logistic regression models (Table 2 ). There was a strong graded association of fair or poor self-rated health with the increasing severity of walking difficulty in the age- adjusted model, and this association remained after adjusting also for reported chronic conditions, MMSE, race, and years of education. Compared with women aged 65 to 74 years, women aged 85 and older were less likely to report fair or poor self-rated health, but the difference between the two youngest age groups was not significant.
Self-Rated Health, Walking Difficulty, and Walking Speed in the Disabled Study Group
By definition, women who participated in the examination belonged to the one-third most disabled group of the screened population but were not severely cognitively impaired. By age group, the proportion of those who had no difficulty in walking one quarter mile varied from 29.5% to 17.6%, and the proportion of those not able to walk varied from 20.9% to 46.6% (Table 1) . Maximal walking speed was also significantly dependent on age group ( p Ͻ .001): 34.2% of the 65-to 74-year-old subgroup, 23.3% of those 75 to 84 years old, and 7.6% of those 85 and older belonged to the highest walking speed quartile, and 11.1%, 23.3%, and 46.0%, respectively, to the lowest quartile. Table 3 gives the distributions of self-reported walking difficulty, measured walking speed, and other performance and health measures, and the sociodemographic variables for the two categories of self-rated health in the study group. Women in fair or poor health were more likely to report walking difficulty and to have slow walking speed than women with excellent, very good, or good self-rated health. The number of adjudicated diseases, depressive symptoms, time to do five chair stands, race, and level of education were also significantly associated with self-rated health.
The independent associations of walking difficulty and walking speed and age on self-rated health were examined by using multiple logistic regression models, adjusting for other health and sociodemographic variables (Table 4) . Only the participants who were able to do the fast-pace walking test were included ( n ϭ 917). In Model 1, selfreported walking difficulty was used as a measure of walking. Compared with those who had no difficulty in walking one quarter mile, women who reported a lot of difficulty or who were not able to walk that distance were more likely to report poor or fair self-rated health. There was a tendency for better self-rated health with age, and the likelihood of reporting poor or fair self-rated health was significantly lower in the age group 85 and older than in the younger age groups. Grip strength of less than 20 kg, higher number of adjudicated diseases, scoring more than 10 in the GDS, and being nonwhite were also independently associated with fair or poor self-rated health. Time to perform chair stands and balance had no independent effect on self-rated health.
Model 2 examined the association of measured walking speed with self-rated health (Table 4) . Compared with the highest quartile of walking speed, the OR for fair or poor self-rated health increased gradually with slower walking speed. In the lowest quartile of walking speed, the OR of reporting fair or poor self-rated health was 3.06 (95% CI 1.78-5.23). Again, the likelihood of fair or poor self-rated health decreased with age. The number of diseases, depressive symptoms, and race remained significant predictors of self-rated health, but grip strength was no longer significant.
In Model 3, reported walking and measured walking speed were included simultaneously. Adjusted for age and measures of health, performance, and socioeconomical status, both reported severity of walking difficulty and slower measured walking speed were independently associated with fair or poor self-rated health (Table 4) . Compared with the previous models, the magnitudes of OR were only slightly lower. Also in this model, there was a gradient for better self-ratings with increasing age, with women aged 85 and older having an OR of 0.27 for fair or poor self-rated health (95% CI 0.17-0.40) compared with women aged 65 to 74 years. The number of diseases, depressive symptoms, and race were, again, independently associated with selfrated health.
As the next step of our analyses, we looked more closely at the combined effects of each walking indicator and age group on self-rated health. First, eleven indicator variables were constructed to compare other age and walking difficulty subgroups with the self-rated health of women aged 85 and older with no walking difficulty (Figure 1 ). Both more severe walking difficulty and younger age group increased the likelihood of fair or poor self-rated health. What Note : OR ϭ odds ratio; SRH ϭ self-reported health; CI ϭ confidence interval. † ORs are adjusted for reported chronic conditions (myocardial infarction, angina, diabetes, stroke, arthritis, vision problems, and hearing problems), Mini-Mental State Examination, race, and years of education.
was striking here was the very strong association with fair or poor self-rated health in the youngest age group, if they were either unable or had a lot of difficulty walking one quarter mile, as opposed to the 75-to 84-year-old group, where a very strong association was found only for those unable, and the oldest age group, where the association was modest even for those unable.
We used logistic regression models to test the trend for worse self-rated health with increasing self-reported walking difficulty in each age group and the trend for worse selfrated health with younger age group at each level of walking difficulty. In every age group, increasing difficulty of walking one quarter mile was associated with worse selfrated health, but the association weakened with age (age group 65-74, p Յ .001; age group 75-84, p ϭ . 003; age group 85 and older, p ϭ .045). We also found a trend ( p Ͻ .05) for worse self-rated health with the younger age group in the groups that had no difficulty, a lot of difficulty, or were nor able to walk one quarter mile but not for those who reported a little or some difficulty. The potential confounders were adjusted for in all of these models.
Second, eleven indicator variables were constructed to compare self-rated health of the age and walking speed subgroups with self-rated health of those aged 85 and older who belonged to the highest quartile of walking speed (Figure 2) . Again, the general picture is that both slower walking speed and younger age increased the likelihood of fair or poor selfrated health. There was a significant trend for worse selfrated health with slower walking speed in the two younger age groups (age group 65-74, p ϭ .001; age group 75-84, p ϭ .017) but not in the oldest age group ( p ϭ .14).
Also, there was a significant trend ( p Ͻ .01) for worse self-rated health with younger age in all walking speed groups except the fastest quartile of walking speed. Note : NS ϭ not significant; MMSE ϭ Mini-Mental State Examination; GDS ϭ Geriatric Depression Scale.
D ISCUSSION
In this study, we analyzed the influence of mobility and age on self-ratings of health in older women using the data from the WHAS. A particular strength of the study was that we have been able to employ a comprehensive array of data on physical and mental health and functional performance, both self-reported and objectively measured. We found that mobility was a central constituent of self-rated health for older women, independent of several indicators describing physical and mental health, including depression. This result was confirmed in a representative sample of older women and in a moderately to severely disabled subsample. There was a very strong graded association of increasing severity of self-reported difficulty in walking one quarter mile with poorer self-rated health in the screened population, and there was a significant, although less strong, association in the disabled study group. In the study group, we found significant graded associations between self-rated health and walking speed on one hand, and self-rated health and selfreported walking difficulty on the other, which weakened only slightly when both measures were introduced in a model together. The other performance measures (chair stands, balance and grip strength) had no significant independent effect on self-rated health once mobility was accounted for. However, having two or more chronic diseases, expressing a mild or high level of depressive symptoms, or being nonwhite independently increased the risk of fair or poor self-rated health. In models where mobility and other health and sociodemographic indicators were included, younger age group predicted worse self-rated health.
In the context of the disablement process (29) it would be plausible to hypothesize that the association between functional limitations in walking (measured walking speed) and self-rated health would be mediated by self-reported disability (reported walking difficulty). Our study indicates that this is only partly so: in a model containing both variables, we observed an independent effect not only between walking difficulty and self-rated health but also between walking speed and self-rated health. This is consistent with the findings by Hoeymans and colleagues (13) that measured usual walking speed had an effect on self-rated health when adjusting for mobility disability.
Our main results indicating an independent effect of both walking difficulty and measured walking speed on selfrated health raise questions about the relationship between walking speed and walking difficulty. It seems that, although strongly associated, objective walking speed and reported walking difficulty are not equivalent but are likely to measure somewhat different dimensions of the same phenomenon. From previous studies, we know that poor performance is possible without disability (30, 31) , but the amount of reported disability may also be greater than observed limitation in performance (9) . Furthermore, reported difficulty is always based on subjective assessment. As no gold standard can be given, several personal and cultural factors may influence what is understood and reported as "difficulty" Note: OR ϭ odds ratio; CI ϭ confidence interval; MMSE ϭ Mini-Mental State Examination; GDS ϭ Geriatric Depression Scale. (32, 33) . In the future, the relationship of reported walking difficulty and measured walking performance and the specific causal pathways leading to these problems deserve more detailed analysis to help us to understand the specific nature of these measures.
In our study, age was a highly significant predictor of selfrated health but showed a complex pattern of association. In a random screened population, older women reported worse selfrated health than younger women, but in the study group that already, because of the eligibility criteria, was "adjusted for" Figure 1 . Odds ratios (OR) for fair or poor self-rated for the three 10-year age groups and four levels of walking disability. OR are adjusted for grip strength, chair stand time, balance, number of chronic diseases, hearing impairment, visual acuity, Mini-Mental State Examination, depression, race, and education. Women aged 85 and older, with no difficulty in walking one quarter mile, are the reference group. *p Ͻ .05; **p Ͻ .01; ***p Ͻ .001. the level of disability (all were moderately to severely disabled, and, thus had a much more limited range of functioning than a random population), the oldest assessed their health as better than younger age groups. In multivariate analyses, which adjusted for multiple indicators of health status, higher age was consistently associated with better self-rated health both in the screened random population and in the disabled study group. Adjusted for measures of mobility and other indicators of health and sociodemographic status, the 65-to 74-year-old women were 3.7 times and the 75-to 84-year-old women were 3.1 times more likely to report poor or fair self-rated health than the women aged 85 and older. Younger age was significantly associated with worse self-rated health for every level of walking difficulty, except for those having a little or some difficulty, and for every quartile of walking speed except the fastest. These findings support the theory of decreasing aspiration level concerning health with increasing age (18) .
At equal levels of illness and functioning, nonwhite women were 2.1 times more likely than white women to assess their health as fair or poor. Given the comprehensive set of possible predictors of self-rated health we could take into account in the study, this difference is not likely to be caused by health characteristics specific to nonwhite women that were not adjusted for in our study. Rather, it is possible that, similar to what has been reported in other cross-cultural comparisons (34, 35) , nonwhite women are using the preset response scale differently from white women, and their ratings therefore are more likely to concentrate on the negative end of the scale. The finding, however, again implies that direct comparisons of the levels of self-rated health across cultural and ethnic groups should be done with caution.
Our study has demonstrated that mobility is an essential constituent of self-rated health. The research also supports our previous conclusions (34) about self-rated health as a global summary measure in which different health-related aspects are taken into account in relation to different contextual frames (e.g., in the context of one's own age and what is considered usual at that age). Better understanding of these interpretative processes could help doctors and others working with older people to communicate with their patients and diagnose their problems. Further research should shed light on cultural and individual determinants of different dimensions of mobility problems and the ways in which older people cope with them in their everyday life. Maintaining and improving mobility, and the ability to walk in particular, is one of the key issues in our attempts to enhance independent living and quality of life in old age.
